Construction and characterization of a bacterial artificial chromosome (BAC) library of hexaploid wheat (Triticum aestivum L.) and validation of genome coverage using locus-specific primers.
A BAC library of hexaploid wheat was constructed using the spring wheat cultivar Triticum aestivum L. 'Glenlea'. Fresh shoot tissue from 7- to 10-day-old seedlings was used to obtain HMW DNA. The library was constructed using the HindIII site of pIndigoBAC-5 and the BamHI site of pIndigoBAC-5 and pECBAC1. A total of 12 ligations were used to construct the entire library, which contains over 650 000 clones. Ninety-six percent of the clones had inserts. The insert size ranged from 5 to 189 kb with an average of 79 kb. The entire library was gridded onto 24 high-density filters using a 5 x 5 array. A subset of these membranes was hybridized with two intergenic chloroplast probes and the percentage of clones containing chloroplast DNA (cpDNA) was calculated to be 2.2%. The genome coverage was estimated to be 3.1 x haploid genome equivalents, giving a 95.3% probability of identifying a clone corresponding to any wheat DNA sequence. BAC pools were constructed and screened using markers targeting the Glu-B1 locus (1BL), the hardness loci (5AS, 5BS, 5DS), the leaf rust resistance locus Lr1 (5DL), and the major fusarium head blight QTL locus located on 3BS. These markers were either locus-specific amplicons or microsatellites. A total of 49 BAC clones were identified for 14 markers giving an average of 3.5 clones/marker, thereby corroborating the estimated 3.1x genome coverage. An example using the gene encoding the HMW glutenin Bx7 is illustrated.